PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of 

Hiroyuki MOCHIZUKI et al. Group Art Unit: 1 794 
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METHOD THEREOF 

DECLARATION UNDER 37 C.F.R. S1.132 

I, Hiroyuki MOCHIZUKI, a citizen of Japan, hereby declare and state: 

1 . I received a doctoral degree from the Interdisciplinary Graduate School of 
Science and Engineering, Tokyo Institute of Technology, in March 2001, where my doctoral 
thesis was in the field of organic electroluminescent devices. 

2. I have been employed by the National Institute of Advanced Industrial Science 
and Technology (AIST) from April, 2001 to March, 2009 and I have a total of more than 
eight years of work and research experience in polymer opto-electronic devices. Further, I 
have been employed by New Energy and Industrial Technology Development Organization 
(NEDO) since April, 2009 and I have a total of more than seven additional months of work 
and research experience in polymer opto-electronic devices. 

3. I am a named inventor in the above-identified patent application. 

4. I have a professional relationship, as an employee, with an assignee of the 
above-identified patent application. In the course of that professional relationship, I received 
compensation directly from the assignee for my work relating to polymer opto-electronic 
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devices. I am not being compensated for my work in connection with this Declaration, other 
than my regular compensation as an employee. 

5. I and/or those under my direct supervision and control have conducted the 
following experimental tests. 

Five electroluminescent devices were prepared: (1) Example A; (2) Comparative 
Example Al; (3) Comparative Example A2; (4) Comparative Example A3; and (5) 
Comparative Example A4. Example A was prepared using the method according to Example 
1 recited in the specification (see specification, pages 1 1-12); Comparative Example Al was 
prepared using a conventional spin coating method; Comparative Example A2 was prepared 
using only the contact and penetration method recited in the specification (see specification, 
page 11); and Comparative Examples A3 and A4 were prepared using a vapor deposition 
method. 

With respect to preparing Comparative Example A3 using a vapor deposition method, 
a resin thin film (1 mm thick, 8 mm wide, 40 mm long) of PPV formed on a glass substrate, 
which had an ITO electrode was inserted into a vacuum deposition apparatus. An electron 
transport compound 2-(4-biphenyl)-5-(4-tert-butylphenyl)-l,3,4-oxadiazole (PBD) was 
deposited on the PPV surface in thicknesses of 35 nm and 70 nm, using a deposition speed of 
0.2 nm/second. Subsequently, silver and magnesium were deposited together to laminate a 
negative electrode, thereby producing the electroluminescent elements (see Fig. 1, below). 

With respect to preparing Comparative Example A4 using a vapor deposition 
method, Comparative Example A4 was prepared in a similar manner to Comparative 
Example A34, except that prior to laminating the negative electrode, cotton absorbed with 
acetone was placed in contact with the PBD surfaces of these samples. The PBD dissolved as 
a result of contact with the acetone, and, thus, the PBD was wiped off the surface of these 
samples. Because the PBD dissolved upon contact with acetone, the PPV surface of the 
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samples had the same appearance as they did prior to depositing the PBD (see Fig. 2, below). 

After the acetone-wiped PPV surface was dried, silver and magnesium were deposited 
together to laminate a negative electrode, thereby producing the electroluminescent element 
(see Fig. 3, below). This electroluminescent element of Comparative Example A4 emitted 
yellowish green light, and had a maximum luminance of 19 cd/m 2 at 14V. The external 
quantum efficiency was 0.71 lm/w. 

Furthermore, when the PPV surface on which PBD was deposited in the above- 
mentioned preparation was heated for two minutes at 1 10°C, condensation was observed on 
the surface. When the acetone-absorbed cotton was put into contact with the PBD surface of 
these samples, PBD was wiped off the surface of these samples. After wiping, these samples 
had the same PPV surface as existed prior to depositing PBD (see Fig. 2, below). 
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Fig. 1 
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Fig. 2 
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Fig. 3 



Tables summarizing the methodology and the results are provided below: 
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In the development of a display monitor, the luminance must be approximately 1000 
cd/m 2 or greater, although it may vary depending on the fineness of the pixels. If the 
luminance is less than 1000 cd/m 2 , it may not be possible to recognize an image in a typical 
room environment (under fluorescent light). If the efficiency is 1 lm/w or less, then power 
consumption is large, normal batteries are consumed in just several minutes of lighting, and 
the heating value is so high that the element itself may be damaged. The unit "lm/w" used 
herein denotes "lumen/watt." 

As shown in Table 1, when manufacturing an organic electroluminescent element 
using the unsubstituted n conjugated organic polymer compound PPV, the organic 
electroluminescent element cannot be produced using: (1) a traditional spin coating method 
(Comparative Example Al); or (2) a contact and penetration method (Comparative Example 
A2). With respect to the samples prepared using a vapor deposition method (Comparative 
Examples A3 and A4), it was observed that even if PBD is deposited on PPV under vapor 
deposition, PBD does not penetrate into the PPV layer, and the performance of the 
electroluminescent element deteriorates remarkably. Further, the PBD which was wiped off 
after coming into contact with the acetone-absorbed cotton did not affect the efficiency of the 
electroluminescent device since it failed earlier to permeate into the PPV layer. 

Compared to using a vapor deposition method, the method of the present application 
resulted in a 15,698.5% increase in the measured maximum luminance and a 350.7% 
increase in quantum efficiency over the vapor deposition method. These sizeable percent 
increases in the maximum luminance and quantum efficiency between electroluminescent 
devices prepared by the method of Example 1 and a vapor deposition method were vastly 
improved and unanticipated. 

I hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be true; and 
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further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine and/or imprisonment under Section 1 001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the validity 
of the application or any patent issuing therefrom. 



Date: AW H Hi^^tM M 



Hiroyuki MO 
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